A quantitative histological study of the early changes in the testes of 8 weanling rats fed a zinc-deficient diet ( 0 . 5 p.p.m. Zinc) was made. Eight control rats, pair-fed to the deficient rats, received 30 p.p.m. of Zinc. The earliest statistically significant change is the diminution of elongated stage 3 spermatids (Roosen Runge's classification) after 23 days of zinc deficient diet. Since the number of stage 6 round spermatids after i6 days of diet was not statistically different from the pair-fed control, it indicates that the earliest effect of zinc deficiency on the testis, is an inhibition of the transformation of round spermatids into elongated ones. These results are discussed in relation to the possible role of zinc on spermatogenesis.
INTRODUCTION
Since the work of F OLLI S, DAY and M C C OLLUM ( 1941 ) and M ILLAR , FisCHE R , E L C OA T E and M AWSON ( 195 8, ig6o) it is known that adult male rats fed a zinc-deficient diet for 7 to 8 weeks display various pathological changes : marked growth retardation, loss of hair, alopecea of the backs and shoulders, skin lesions and marked parakeratosis of the esophagus. In addition both the spermatogenic and endocrine testicular function are severely impaired and the zinc concentration in the testes is reduced. All changes except the testicular atrophy are reversed by replacing zinc in the diet. According to these authors, changes in the testicular endocrine function is not a specific consequence of the zinc-deficiency but is caused by a reduced food intake resulting in inanition whereas testicular atrophy is specifically due to an inadequate supply of zinc. The present report describes the early histologic changes in the testes of zinc-deficient weanling rats, in order to elucidate the genesis of the testicular lesion.
METHODS
The 1 6 animals used in this study were part of a group of 4 6 rats used to study the genesis of esophageal parakeratosis. The result of this part of the study has been reported separately (BARNEY, ORGEBIN-CRIST, MACAPINLAC, 1968 ( 195 8) was evident in one of the rats after 1 6 days of diet and in all the rats thereafter.
After zinc repletion the esophagus was normal.
After nine days of diet the rats were 30 days old. Round spermatids but no elongated spermatids were present in the control testes. In the testes of the zincdeficient rats the number of germ cells was not significantly different between the control and the zinc-deficient group, the difference in the number of pachytene spermatocyte being at the limit of the significance (t = 0 . 05 ) (table 2 ).
After 1 6 days of zinc-deficient diet there was no significant difference in germ cells counts between the control and deficient group, the difference in young primary spermatocyte number being at the limit of the significance (t = 0 . 05 ) (table 3 ). In both control and zinc-deficient testes elongated spermatids had appeared. One of the zinc-deficient rats showed signs of parakeratosis in the esophagus indicating that the zinc deficiency had already taken place. 
Reduction divisions
There was no difference in the numbers of round spermatids in all the zinc deficient rats indicating that the reduction divisions had taken place normally.
Spermatid elongation
At day 9 of the experiment no elongated spermatids were present. At day 1 6 their number was not significantly different between the control and the experimental group : the symptoms of zinc deficiency were just developing. Thereafter, although the number of round spermatids was not different, all the counts of elongated spermatids were significantly different in all the zinc-deficient rats as compared to the pair-fed control rats, demonstrating a severe inhibition of the transformation of the round spermatid into the elongated, one very early in zinc deficiency and in all the rats studied.
Zinc, a characteristic constituent of the male reproductive organs and of semen, plays an important but not fully understood role in reproduction (M ANN , 19 6 4 ). In plants and microorganisms zinc has been shown to be involved in nucleic acid and protein metabolism, the earliest biochemical lesion in zinc deficiency being a depression in RNA synthesis, followed by a reduction in production of protein and DNA (WINDER and D!rrrnErrY, 1959 ; SC HN EI D ER and PRICE, i962 ; WACg!R, i 9 62 ; § WINDER and O'Ii AR a, 19 6 2 ; WEG N E R and ROM ANO , rg6 3 ). In testes of zinc-deficient rats M A C APINLA C, PE AR S ON , B ARN E Y and DARBY, ( 19 68), SO M E R S and UNDER-WOOD, ( 19 6 9 ), were unable to detect impairment of RNA synthesis but found an increase in protein and RNA catabolism in zinc-deficient testes. During spermatogenesis RNA is progressively lost from the developing germ cell (C ASP E RSSON , Ig39 ! 1
